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Abstract 
Four autistic and four normal children were 
trained to respond on a series of four bidimensional 
complex-component discrimination tasks where the complex 
stimuli were comprised of auditory and visual components. 
The results indicated a transfer of learning effect 
for the autistic group. The increment in performance 
was such that the autistic group's performance did not 
significantly differ from the normal group on the last 
task. These results were seen as encouraging evidence 
that the apparent phenomenon of stimulus overselectivity , 
as described in previous research, is not an enduring 
characteristic of autistic children. It was suggested 
that further research is needed to establish the appropriate 
training methods to enable these children to respond 
to environmental demands in a more adaptive manner. 
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Introduction 
The purpose of this research was to investigate 
the parameters of the stimulus overselectivity phenomenon 
in autistic children over a series o^ four bidimensional 
complex-component discrimination tasks. The research 
in this area previously had provided evidence in 
support o^ this phenomenon? however, these investigations 
have been limited to testing responding to the components 
of a complex stimulus on a single task. 
Lovaas, Schreibman, Koeqel and Rehm (1971) and 
Lovaas and Schreibman (1971) demonstrated that, when 
presented with a discrimination task invoving multi-
dimensional stimuli, autistic children had a tendency 
to respond to only one component o? the complex stimuli. 
The most convincing demonstration of overselectivity was 
provided by Koegel and Wilhelm (1973). They tested 
performance of autistic children in a two-component 
discrimination task where both components were in a 
visual mode. Their results indicated that the autistic 
children responded to only one component while the normal 
children responded to both. 
The present research employed a series of 
bidimensional stimuli discrimination tasks comprised of 
auditory and visual components in order to assess the 
parameters of the apparent overselectivity phenomenon. 
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The results of this investigation revealed that 
stimulus overslectivity is not an enduring characteristic 
of autistic children, as indicated by the transfer 
of learning across tasks. This increment in performance 
was such that the autistic children's performance did not 
significantly differ from the normal children's performance 
on the last task. Two of the autistic children appeared 
to demonstrate overselectivity on the first task* 
This phenomenon was not evident, however, on subseauent 
tasks. The Remaining subjects did not appear to respond 
differentially to either component of the stimuli. 
The transfer of learning demonstrated in this 
research has provided encouraging evidence that overselect-
ivity is not a basic deficit in autistic children but 
rather, may have been an artifact of the procedure 
used in previous investigations. Further research in 
this area should concentrate on establishing methods 
by which the autistic children can be trained to respond 
to environmental demands in a more adaptive manner. 
Review of the Literature 
Since the delineation of early infantile autism 
as a distinct clinical syndrome, one of the main 
criteria for diagnosis has been the lack of responsiveness 
of the autistic child (Kanner, 1944). This failure to 
react to environmental stimuli including the apparent 
'withdrawl' from human contact is often evident within 
the first year of the autistic child's life(Wing, 1966). 
The lack of responsiveness in some cases of autism has 
been so extreme that the children have been mistakenly 
considered to be blind or deaf. When physical examinations 
were performed however, no receptor abnormalities were 
found (Rimland, 1964). 
This most salient characteristic of 'withdrawl' 
cannot be viewed as absolute unresponsiveness since the 
literature cites several cases where these children 
have shown extreme responses when even seemingly insignifi-
cant changes have been made in their environment (Bawkin, 
1972; Creak, 1963; Eisenberg & Kanner, 1956). Rimland 
(1964) for example, has cited cases where very loud 
sounds of 100 decibels prompted no reaction from autistic 
children yet less audible sounds caused excessively 
strong responses. The literature has indicated, however, 
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that autistic children are qenerally less responsive 
to environmental stimuli than are normal children 
(Schopler, 1966; O'Conner, 1971). 
Over the years, various researchers have 
attempted to account for these obvious behavioral deficits 
by proposina numerous explanations for the causes of 
early infantile autism. As vet, the etiology is still 
unclear. Given the research to date, there are essentially 
three major theories which could provide plausible, 
although incomplete, explanations of the etiology. 
These theories may be grouped into the following three 
categories: theory of perceptual inconsistancy; theory 
of a central cognitive defect; theory of an attentional 
deficit. Although the concern of the present research 
was a direct follow-up of the literature supporting the 
theory of an attentional deficit, a brief description 
o^ the other two theories is necessary to provide a 
comprehensive view of the entire area. 
Briefly, the theory of perceptual inconsistancy 
(Ornitz & Ritvo, 1968) is based upon clinical evidence 
which suggested that autistic children suffered from a 
defect in the homeostatic regulation of sensory input 
and motor output. They speculated that as a result 
of this defect, the child fails to gain a stable inner 
representation of his environment thus obstructing his 
ability to learn to interact with others or to develop 
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language. The electrophysiological evidence gathered 
from studies concerned with the reaction of ocular 
nystagmus (Ornitz, Brown, Mason & Putnam, 1974; Ritvo, 
Orntiz, Eviatar, Markham, Brown & Mason, 1969) and 
rapid eye movements during REM sleep (Ornitz, Ritvo, 
Brown, LaFranchi, Parmalee & Walter, 1969; Ornitz, 
Forsythe & de la Pena, 1973) point to an abnormality 
in the reaction of the vestibular nuclei. Although 
these studies indicate a physical abnormality under 
certain laboratory testing procedures, they provide no 
conclusive explanation which relates this defect to 
behavioral deficits of autism. 
The theory of a central cognitive defect 
(Rutter, Bartak & Newman, 1971) is based on the autistic 
children's inability to comprehend or use communicative 
speech. This theory, although vague in the precise 
nature of the deficit, suggests that an impairment of 
the encoding and decoding functions of autistic children 
is the underlying cause of this syndrome. Firth (19 70) 
for example, has shown that the recall of short random-
word sentences by autistic children was as good as 
normals but not when the sentence was rearranged 
in a meaningful manner. Hermelin (1972) and DeMeyer, 
Alpern, Barton, DeMeyer, Churchill, Hintgen, Bryson, 
Pontius St Kimberlin (1972) demonstrated a difficulty 
by autistics in processing information in a 'sequential' 
or 'linear' pattern. Electrophysiological research by 
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Tanguay (in Ritvo, 1976) demonstrated a deficit of 
auditory evoked responses across the right and left 
hemispheres of autistic children's brain. Tanguay 
has suggested that these results may indicate that 
autistic children may fail to develop hemispheric special-
isation in the normal manner. Although such evidence 
lends support to the cognitive deficit hypothesis,the 
research in this area is not extensive enough to develop 
a clear relationship between present findings and 
the behavioral deficits exhibited by autistic children. 
The most relevent theory to the present research 
purports to explain the symptoms of autism by postulating 
that these children suffer from an attentional deficit. 
This theory was proposed as an explanation for a series 
of investigations which primarily described autistic 
children's difficulty in responding to more than one 
component of a complex stimuli. 
The initial research in this area was undertaken 
by Lovaas, Schreibman, Koegel & Rehm (1971). These 
researches noted that, in a clinical setting, they had 
difficulty in maintaining vocal responses of autistic 
children, which had been previously established with 
the simultaneous presentation of visual and vocal cues, 
when the visual prompt had been removed. Lovaas et al. 
employed an operant training procedure with a multi-
7 
dimensional discrimination task in order to determine 
why the removal of a visual prompt would elicit such 
a response from these autistic children. Normal, retarded 
and autistic children were trained initially, to press a 
bar when a complex stimulus was presented and not to respond 
during the five second time out interval. The complex 
stimulus consisted of four components presented simult-
aneously; a red light, white noise, a blood pressure tube 
strapped to the child's lower leg and a temporal cue where 
the stimulus was presented every five seconds. 
Once the complex discrimination was established, 
each of the components were presented seperately using 
the same procedure as in the complex training, for ten 
blocks of seven trials each. During the component testing 
several complex trials were also presented and in fact, 
there were more complex trials than component trials. The 
percent of correct responses were recorded for all component 
and complex presentations. The individual subjects1 responses 
could not be analysed using inferential statistics; therefore, 
Lovaas et al. examined the percentage data and where there 
was markedly lower response rates on a particular 
component, this was interpreted as selective responding. 
The results indicated that although none of the 
subjects responded to the temporal cue, the normal children 
responded to 3 components, the retarded to 2, and the 
autistic children responded to only one component. The 
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Lovaas et al. study, however, contained two major 
methodological problems, namely, the method by which they 
tested the temporal cues and the presence of a large 
porportion of complex presentations during the component 
testing phase. By varying the length of the time out 
period, in order to test the temporal cue, Lovaas et al. 
could not maintain control over responding during that 
time out period and therefore couldn't determine whether 
responses to the least functional cue could be interpreted 
as that cue having control over the subject's responses or 
whether it merely represented random responding. Further, 
the numerous presentations of complex stimulus during the 
testing phase appeared to have caused some normal children 
to form a pattern discrimination treating the components 
as different from the complex stimulus and thus responding 
to only the complex presentations. 
Despite these methodological problems, Lovaas 
et al. concluded that a process of stimulus overselectivity 
was characteristic of the autistic children since they 
responded to only one component. The researchers 
further interpreted these results in light of the 
Sutherland-Macintosh theory of discrimination learning 
(in bellows, 1968). This theory states that in learning 
any discrimination, the organism must first switch-in 
the appropriate "stimulus analyser11 and then must attach 
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the appropriate instrumental response to the outputs from 
that analyser. 
Lovaas et al. (1971) pointed out that Eimas (1969) 
and Levine (196 7) have found that normal children, by the 
time they have reached the age of the normals in the Lovaas 
et al. study, were able to respond to 3 or 4 simultaneous 
cues during discrimination training. Lindasay, Taylor 
and Forbes (1968) and Treisman, (1969) have suggested 
that normals may attend to only cone component at a time 
but that they are able to analyse complex cues rapidly by 
switching attention to various aspects of the complex, 
going quickly through sets of "alternate analysers". 
The fact that the autistic children were responding 
to only one component has been interpreted by these 
investigators as evidence for a deficit in attentional 
switching. They further speculate that many of the 
bizarre symptoms and behavioral deficits of autistic children 
may be attributed to this apparent deficit. 
In a subsequent investigation, undertaken to 
rectify the methodological problems in the Lovaas et al. 
(1971) study, Lovaas and Schreibman (1971) employed a 
similar discrimination task with a two component stimulus 
comprised of visual and auditory cues. When the percent 
of responding on the components was examined, the results 
were consistant with the Lovaas.et al. (1971) results 
such that the normal children responded by bar pressing 
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to both components and the autistic children responded to 
only one. 
In light of the findings of Lovaas et al. (1971) 
and Lovaas and Schreibman (1971), where evidence was found 
for stimulus overselectivity in autistic children when the 
components of a complex stimulus were in different 
modalities, Koegel and Wilhelm (1973) studied the autistic 
responding behavior when a complex stimulus consisted 
of two components in the same modality. Their investigation 
involved training 15 autistic children to discriminate 
between tv/o complex picture cards bv pointing to the correct 
card. Picture cards containing eacg component of the 
complex were then presented and it was found that the 
autistic children responded to only one component while 
the normal children responded to both. 
The Lovaas et al. (1971), Lovaas and Schreibman 
(1971) and the Koegal and Wilhelm (1973) investigations have 
all reprted stimulus overselectivity on a single discrimin-
ation task when the responses to components of a previously 
established complex discrimination task are examined. 
These researchers have proposed that overselectivity may be 
a function of deficits in attentional switchina. Before 
speculating however, as to the underlyina cause of this 
apparent deficit, one should be relatively certain that 
an overselectivitv problem does in fact exist. The 
literature has found evidence of this phenomenon in a 
one task situation, where no consistant attempt has been 
made to train these children on a component discrimination, 
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but rather the results are derived from inspection of 
the performance on the first few trials of component 
discrimination. 
It may be possible that given training on two or 
more tasks, autistic children may not demonstrate over-
selectivity. Given the irreversible impairments that 
an inability to attend to more than one stimulus at a 
time would imply, it is difficut to reconcile this proposed 
characteristic v/ith the everydaj' behaviors of some autisitic 
children. This theory would have difficulty in explaining 
for example, how it is that some autistic children do 
in fact develop communicative speech. 
Consequently, stimulus overselectivity may be 
a function of a number of other factors in these invest-
igations such as the nature of the task, the response 
requirement or the nature of the stimuli. Lovaas et 
al. (1971) and Lovaas and Schreibman (1971) both presented 
complex stimuli conprised of a red flood light and 
white noise. Perhaps this stimulus, which has no 
mediational element between the audio and visual components, 
was, in part, responsible for the demonstration of 
stimulus overselectivity. 
The purpose of this research was an attempt to 
explore the parameters of the phenomenon of stimulus 
overselectivity beyond a single task procedure. Four 
autistic and four normal children were presented 
with a series of four discrimination tasks, each of which 
included two complex stimuli and four component auditory 
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and visual stimuli. The first three sets of stimuli 
consisted of audio and visual components which could be 
viewed as logically congruent, such as a picture of an 
animal with the appropriate sound, while the last set of 
stimuli were similar to the stimuli in the Lovaas 
investigations. Through analyses of the autistic 
childrens' performance across a series of discrimination 
tasks, the nature of the overselectivity phenomenon was 
investigated. 
Method 
Subjects 
Two groups of children, 4 normal and 4 autistic 
children participated in this research. All of the subjects 
were above the age at v/hich normal children can respond to 
three or four simultaneous cues presented during discrim-
ination training, (Eimas,1969;Levine,1967). The normal 
group consisted of 3 females and 1 male ages 4 to 8 years 
with a mean age of 5.1 years. They were obtained from 
relatives or friends working at the university. 
The autistic group consisted of 4 males ages 
10 to 17 years with a mean age of 10.2 vears. The autistic 
children were diagnosed prior to this reseach by 
agencies or individuals not associated with this 
research. For a more detailed description and history 
of the autistic children see Appendix C. 
Behavioral retardation in all autistic partici-
pants was severe. The social and self-help skills 
of all the autistic children were minimal such that 
they could not dress themselves and they did not play 
or interact with their peers. Two of the children had 
no functional speech while the other two could say a 
few words. All the children however, could respond 
somewhat sporadically to elementary comands such as "sit 
in the chair" or "go to the living room". To a greater 
or lesser degree each of the autistic children displayed 
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reoetetive, non-functional self-stimulatory behavior 
such as head banging, twirling of objects and hand flapping.-
Apparatus 
The major apparatus for this research was an 
LVE Human Test System (figure 1) mounted on a 1 x 1.23 
meter desk rack. This system consisted of a standard 
operant bar, a 12 x 9 cm. reverse projection screen, 
an audio speaker and a 10 x 7 cm. food magazine containing 
a light used to signal the availability of reinforcement. 
A clear Plexiglas cover attatched to the front of the 
magazine operated a switch v/hich, when open, allowed 
reinforcement to be dispensed. An LVE M & M dispenser 
(model # MMD-601) was used to deliver M & M's into the 
magazine. 
The sequence and timing functions for this 
apparatus were controlled by standard 2 8V electro-
mechanical modules. Audio stimuli were presented via 2 
Sony cassette recorders. Visual stimuli were presented 
via a Kodac slide carrousel projector with a solinoid 
operated shutter. Hand controls operated by the experimenter 
controlled which of the 2 stimuli were presented as well 
as a switch controlling the availability of reinforcement. 
The complex stimuli consisted of audio and visual comp-
onents while the component stimuli was either audio or 
visual. 
A specially designed computer interface provided 
Figure 1 
The LVE Human Test System 
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a 6 channel event multiplexed record on four track reel 
to reel tape (UHOR Royal DeLuxe recorder). Time 
dependent events were recorded as audio tones which were 
decoded into ASCII data for analysis by the Sigma 7 
computer. 
The normal children were tested in a 2.5 x 3.1 
meter room. The panel was placed on a table 79 cm 
high and the child was seated in a chair 60 cm. 
high facing the Test Panel. The group of autistic 
children were tested in a 2.35 x 3.08 meter room. The 
panel was placed on a table 74 cm. high and the 
children were seated in a chair 51 cm. high. Both 
rooms were illuminated by a 60 watt bulb located in the 
ceiling. 
Stimulus Materials 
8 endless-loop cassette tapes were used to 
produce the audio stimuli. Each tape contained one of 
the following sounds; a) clock ticking, b) duck quacking, 
c) dog barking, d) engine noises of a truck, e) boat 
whistle, f) telephone ringing, g) hand clapping, h) white 
noise. 
Visual stimuli consisted of 8 Ektachrome slides 
of the following objects; a) clock, b) toy duck, c) toy 
dog, d) toy truck, e) plastic boat, f) telephone, g) toy 
donkey, h) red slide. All slides were taken with a 
Pentax 35 mm. camera. 
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Procedure 
The purpose of the procedure was to train the 
participants to successfully discriminate between 2 
stimuli complexes and their components by correctly 
responding when the arbitrarily defined positive 
stimulus (S-f) and its components were presented and 
not responding when the negative stimulus (S-) and its 
components were presented. The procedure required that each 
child be trained individually employing a method comprised 
of 3 stages; a) pretraining, b) complex training, 
and c) component training. 
Pretraining. The initial phase of the procedure involved 
training the participant to make a bar press and 
magazine response in the presence of the S-f complex. 
After the child was led into the experimental room and 
seated in front of the apparatus, the S-f complex was 
presented and the experimenter gave the following 
instructions; "Press the bar and open the tray door to 
get a candy". A physical demonstration was simultaneously 
presented with the verbal instructions. 
During the S-f period both the auditory and visual 
stimuli were presented simultaneously for a period of 10 
seconds. The pretraining phase of the procedure required 
that the child make a bar press response during the S-f 
period at which time the experimenter activated the food 
dispenser and the light in the magazine came on signalling 
the availability of reinforcement. When the child opened 
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the tray door a M & M dropped into the magazine. 
If the participant failed to respond to the S-f 
stimulus after verbal instructions had been given, the 
experimenter physically assisted the child's response and 
simultaneously repeated the verbal instructions. Verbal 
praise was also given when a correct response was made 
during the pretraining phase. Only S-f complex stimuli 
were presented during this phase in order to fully 
establish pairing of the correct response with the S+ 
presentation. Magazine or pretraining was considered 
complete when the subject made 3 consecutive unassisted 
responses within the same session. 
Complex Training. Following successful completion of the 
pretraining phase, discrimination training of the complex 
stimuli began. A preset random presentation order of 
the S-f and S- complexes was presented in blocks of 10 
trials with the initial blocks comprised of 80% S+ 
presentations. Each stimulus presentation had a duration 
of 10 seconds followed by a brief 5 second pause during 
which no visual or auditory stimuli were present. Rein-
forcement was available following responses during the 
S-f presentations only. 
As each participant's performance improved, the 
number of S-f presentations decreased to 50% and the 
schedule of reinforcement was gradually changed until 
an FR4 was established. Mastery of the complex training 
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discrimination task was considered complete when the part-
icipant responded correctly on 9 out of 10 trials for 
2 consecutive blocks of 10 trials. 
Each training session included a maximum of 
5 blocks of 10 trials each. The first 2 trials in 
each session always required the same criterion for 
reinforcement as was used in the last block of the 
previous session. The order of presentation of the S-f 
and S- complex stimuli was such that no more than 3 
consecutive presentations of either stimulus would 
occur in any block of 10 trials. The participants were 
required to complete one session (5 blocks) per day 
with no more than 3 consecutive days between sessions. 
All sessions were run between the hours of 1 pm. and 
4 pm. 
Component Training. The last phase of the procedure 
involved a discrimination task between the previously 
mentioned S-f and S- complex stimuli as Well as the 
components (ie. S-f visual, S+ auditory, S- visual, 
S- auditory) of each of these complex stimuli. With 
the exception of the difference in the specific stimuli 
presented, the same procedure, including stimulus 
duration and reinforcement schedules, as was used in the 
complex discrimination task was similarly employed in 
the component discrimination task. 
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Eighty percent of the trials in the initial 
block were positive stimuli presentations comprised of 
S+ complex, S+ visual and S+ auditory stimuli. If the 
response rate was lower for a narticular S+ component 
during the early trials of component training, the 
number of presentations of that component was increased. 
As the participant's performance improved, the percent 
of potentially rewarded presentations was decreased 
to 50%. The criterion for successful completion of the 
component discrimination task was 9 out of 10 correct 
trials for 2 consecutive blocks. A limitation of 10 
sessions or 500 trials for completion of this phase of 
the procedure was imposed. If the participant reached 
this limit without successfully mastering the task he 
was considered to be unable to learn the discrimination 
and therefore could not continue in the research. 
Once a subject had successfully completed the 
component decrimination task, that segment of the 
research was considered finished and a new discrimination 
task was begun employing the same procedure with a 
new set of stimuli. A total of 4 discrimination tasks 
were used, with the second, third and fourth tasks 
beginning with the complex discrimination followed by 
the component discrimination procedure as outlined for 
Task #1. 
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All subjects were given the same 2 stimuli 
(duck and sound, S+; boat and whistle, S-) for the 
first discrimination task. The second and third 
discrimination tasks employed randomly assigned stimuli 
from the following possible sets; a) truck and sound, 
b) telephone and ringing, c) dog and barking, d) clock 
and ticking. The fourth task consisted of stimuli 
randomly assiged to each subject in any randomly combined 
pair of visual and auditory components from the 
following possibilities; a) donkey, b) red light, c) hand 
clapping, and d) white noise. The stimuli in the 
fourth task were employed to provide a set of stimuli 
which have no known mediational relationship between 
the components. 
Results 
The 4 normal and 3 of the autistic children 
successfully completed all 4 tasks. At the end of the 
specified 500 trial limitation Subject #4 of the autistic 
group had failed to meet the performance criterion and 
therefore was not permitted to continue as a subject in 
the research. 
To assess the transfer of learning across 
tasks, a single-factor repeated measures analysis of 
variance was performed on the autistic group's blocks 
to criterion scores across all tasks. The results of 
this analysis, presented in Table 1 (Appendix A), 
revealed no significant difference in performance, 
F of 3.67 (n>.05). figure 2 illustrates the data for 
the individual autistic subjects. 
Attention to both Figure 2 and the average 
blocks to criterion scores (Figure 3) demonstrated 
the possibility of a downward linear curve across tasks. 
A test for trends on this data revealed a significant 
linear trend, F of 7.28 (pC.05), as presented in Table 2 
(Appendix A). Inspection of Figure 4 and Figure 5 
illustrating the data for individual normal subjects 
and the averaged blocks to criterion scores for the 
normal group respectively, indicated no difference 
across blocks for these subjects. 
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Figure 2 
Blocks to Criterion Scores for the Individual 
Autistic Subjects 
Figure 3 
Average Blocks to Criterion Scores for the 
Autistic Group 
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Blocks to Criterion Scores for the Individual 
Normal Subjects 
Figure 5 
Average Blocks to Criterion Scores for the 
Normal Group 
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tj-test comparisons of the normal and autistic 
groups' blocks to criterion scores for each task 
revealed that the normal group had significantly 
fev/er trials to criterion on Task #1 (t of 12.5, p^.05), 
Task #2, (t of 2.39f p<.05), and Task #3 (t of 2.07, 
p<.05). The results of the comparison on Task #4, 
however, revealed no significant difference between 
the 2 groups (t of 1.78, p>.05). 
Further analyses were performed to determine the 
nature of the errors contributing to the blocks to 
criterion scores for the autistic subjects. Table 3 
presents the proportion of errors of omission and 
commission during audio and visual presentations across 
all tasks. A 4x2 randomized block factorial analysis 
of variance of the differential proportion of total 
errors made during audio as opposed to visual presentations 
across all tasks revealed an insignificant mode of 
presentation effect, F of .07 (p^.05), an insignificant 
task effect, F of 3.56 (p>.05), and an insignificant 
interaction, F of 3.56, (p^.05)f as presented in 
Table 4 (Appendix A). 
Considering however, the differential proportion 
of errors of omission made during audio as opposed 
to visual presentations, a randomized block factorial 
analysis of variance on the proportion of errors of 
ommission revealed a significant task effect, F of 4.2-1 
(p<. 05). A Newman-Keuls test on the means revealed a 
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significantly greater proportion of errors of Amission 
occured on Task #1 than on Task #3, as presented in 
Table 5 (Appendix A). Similar analvsis of the errors of 
commission revealed no significant differences. Figures 
6 and 7 represent the proportion of errors of omission 
and commission respectively, on audio as opposed to 
visual presentations across all tasks. 
The presence of stimulus overselectivity 
was not indicated by the previous analyses of the data. 
Since these analyses involved grouping individual 
subjects' data, while the literature in this field 
suggests individual differences in the selection of sensory 
modalitv, one would not expect to find a significant 
effect. Consequently, the presence of overselectivity 
can only be considered from the viewpoint of single 
subject analyses. Therefore, graphic representations 
of individual subjects' performance are shown. Figures 
8, 9, and 10 present each autistic subjects performance 
in terms of the proportion of total errors made during 
audio as opposed to visual presentations across all 
tasks. A block by block graphic representation of the 
percent of correct responses to audio, visual and 
complex presentations for each subject including 
Subject #4 of the autistic group for each task is 
presented in Appendix B. 
Inspection of this data indicated that subject 
Figure 6 
Autistic Group's Proportion of Errors of Ommission 
on Audio as Opposed to Visual Presentations 
across all Tasks 
Figure 7 
Autistic Group's Proportion of Errors of Commission 
on Audio as Opposed to Visual Presentations 
across all Tasks 
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Figure 8 
Total Proportion of Errors made by Subject #1 
Durina Audio versus Visual Presentations across all 
Tasks 
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Figure 9 
Total Proportion of Errors made by Subject #2 
During Audio versus Visual Presentations across all 
Tasks 
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audio o o 
visual • • 
Figure 10 
Total Proportion of Errors made by Subject #3 
During Audio versus Visual Presentations across all 
Tasks 
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#1 and subject #2 of the autistic group both displayed 
evidence of overselectivity on Task #1. The criterion 
for stimulus overselectivity was similar to the Lovaas 
et al. (1971), Lovaas and Schreibman (1971) and Koeael 
and Wilhelm (1973) investigations whereby overselectivity 
was said to occur when the percent of correct responding 
to a particular component appeared to be markedly lower in 
comparison to the responses made to other components. None 
of the autistic children in this investigation demonstrated 
overselectivity on subsequent tasks. Subject #3 did not 
appear to respond differentially to either component of 
the stimuli on any of the tasks. Similarly, subject 
#4 of the autistic group did not display any consistant 
stimulus overselectivity but rather demonstrated a high 
proportion of errors on both components. None of the 
normal subjects indicated overselectivity in responding. 
Inspection of the block by block analysis 
also revealed a large amount of variability in responding 
to both components as well as the complex presentations 
during component training. This variability was not 
evidenced in the responses o* the normal children. 
Discussion 
The results of this research have demonstrated 
that the phenomenon of stimulus overselectivity is not 
a permanent characteristic of autistic children. Although 
the examination of the response percentages indicated that 
two of the subjects demonstrated overselectivitv on the first 
task, (results consistant with previous investigations), this 
selective responding dissappeared by Task #2 for both 
subjects. Not only did subsequent training on new 
discrimination tasks provide evidence for an increment 
in performance, it is also particularly interesting to note 
that on Task #4 the autistic groups performance was not 
significantly differnet than the performance of the 
normal children, in terms of blocks to criterion. 
Previous research of autistic subject's response 
performance on component discrimination (Lovaas et al., 
1971; Lovaas & Schreibman, 1971; Koegel & Nilhelm, 1973) 
employed only one task to assess performance. The results 
of these investigations revealed that most autistic 
children demonstrated a tendency to respond to only 
one component of the complex stimulus and responded 
v/ith significantly more errors than did the normal children. 
They interpreted these results as providing evidence 
for a deficit in the autistic children's ability to 
switch attentional analysers from one component to another 
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during the presentation of a complex stimuli. The implic-
ation of their interpretations suggested that this 
attentional deficit was a basic characteristic of autism 
which could account for numerous behavioral deficits 
including the inability to develop meaningful language 
and the apparent inability to engage in social interaction. 
The evidence provided by this research for 
transfer of learning as well as an increment in performance 
to the level of normal children on discrimination 
problems certainly disputes the implication of a permanent 
deficit in this capacity. Although 2 of the autistic 
subjects did show a tendency to respond to only one of 
the components on the first task, a result comparable 
to the findings of past research, this overselectivity 
did not occur for either child on subsequent tasks. 
Thus it was found that component training to criterion, 
as opposed to the previous method of component testing 
on a limited number of trials, did transfer without the 
demonstration of overselectivity over only 2 tasks. 
Despite the fact that the group scores for the 
autistic children revealed a downward linear trend, 
the individual subjects' trials to criterion scores 
indicated some interesting variations from this trend 
which should be noted. As Figure 2 of the results 
indicated, all 3 autistic subjects reached a minimum 
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trials to criterion performance level (20 trials) at 
differing points over the series of tasks. Both 
subjects who had achieved this level before the final 
task however, demonstrated an increase in trials to 
criterion over subsequent tasks. This 'bottoming 
out' effect may have been a function of the procedure 
employed. More specifically, whenever a subject had 
successfully completed the component discrimination of 
a given task, the session was terminated so that the 
equipment modifications could be made in preparation 
for the next task. The subjects may have increased their 
errors made on subsequent tasks in order to extend the 
session length since they would still receive intermittent 
reinforcement by responding on a partial basis. Perhaps 
if subject #1 had been given an addtional task after 
he had reached the minimum trials to criterion he would 
also have demonstrated an increase in errors. 
Alternatively, this increase in trials to criterion 
may have been a function of Task #4. The stimuli used 
in that particular task closely resembled the stimuli 
used by Lovaas et al. (1971) and Lovaas & Schreibman (19 71») 
but were different in nature from the stimuli used in 
the preceeding 3 tasks in that there was no apparent 
mediational element between the audio and visual 
components of either the positive or negative complex 
stimuli. The subjects may have found this discrimination 
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more difficult, however, this explanation fails to 
account for the fact that subject #1 actually performed 
better on'Task #4 and that subject #2 demonstrated an 
increase in blocks to criterion on Task #3 as well as 
Task #4. 
Although the small number of participants in this 
research was comparable to the Lovaas et al. (19 71) 
investigation, it should be noted that the results 
of the group analyses may have questionable value 
with respect to generalizations which can be made to 
the larger population of autistic children. Given the 
fact that the autistic population is in no way homogeneous 
v/ith respect to such behavioral deficits as language, 
social interaction, dtc. , it would appear that single-
subject analyses would be a more appropriate method 
of analysis for evaluating deficits in order to establish 
individual training and treatment programmes. 
The autistic children in this research demonstrated 
large variations in the quality and quantity of responding 
to the discriminative stimuli. Subject #2, for example, 
reached the minimum blocks to criterion by the second 
task while subject #4 failed to master the first task 
within the maximum criterion limit. Further, subject 
#3 intitally had a very low level of responding to the 
stimulus presentations, however, this was due, not to 
42 
a lack of attending or reacting to the stimuli, but rather 
the child was so facinated by the presentation of the 
stimuli that it interferred with his responding. 
One common element in the responding of the autistic 
children was the large variabilitv and instability in 
their responding to the various components as well as 
complex stimuli within a task, as indicated by the block 
by block analyses (Appendix B). This irregularity was 
also evidenced in the Lovaas et al. (1971) investigation, 
and, althouah it mav be a function of the complex-
component procedure,it may warrent further investigation. 
Although the behavioral phenomenon of stimulus 
overselectivity evidenced by previous researchers within 
a single task has not been found to be an enduring 
characteristic, the previous suggestion of a possible 
attentional deficit in autistic children is not necessarily 
disputed by the present findings. Modifications of this 
interpretation may in fact provide an explanation which 
would account to the findings of both past and present 
research. 
To briefly review the previous interpretation of 
the overselectivitv evidence, Lovaas et al., (1971) 
suggested that the Sutherland-Macintosh two-stage theory 
of discrimination would account for the lack of responding 
on all but one of the components as an inability of the 
autistic child to switch-in more than one stimulus 
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analvser during a given complex stimulus presentation. 
Given the present findings which demonstrated overselectivity 
for two subjects on the initial task only, a modification 
of the previous explanation could account for these 
results. 
It could be suggested that some autistic children 
may have difficulty in learning to sv/itch-in the appropriate 
stimulus analysers when a complex stimulus is presented 
but given the proper training this problem can be 
overcome. The Sutherland-Macintosh theory assumes that 
learning v/hich analysers to switch-in occurs comparatively 
slowly, in relation to learning the appropriate response, 
but once established this learning is readily transferred 
to other discriminations on the same continuim. Thus 
overselectivity, demonstrated by the two subjects on 
the intital task, may have been a function of learning 
v/hich stimulus anlysers to switch-in. Once this was 
established however, the learning was transferred on 
subsequent tasks. 
There may in fact be an alternate explanation 
for the phenomenon of overselectivity. Perhaps the 
selective responding evidenced in past investigations 
and, to a lesser degree, in this research was a function, 
in part, of the procedure employed. These investigations 
have consistantly used a method of training a complex 
discrimination, where the stimulus is comprised of two 
or more components, followed by a discrimination task 
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using these components. In the complex discrimination 
task the subject may have developed a highly effective 
strategy of responding to only one component thereby 
decreasing the attentional demands of the task while 
maintaining maximum reinforcement. Given the fact that 
autistic children generally display a lower level of 
responding to stimuli than do normals (Schopler, 1966) 
this strategy would be well suited to these children. 
Without prior knowledge of the forthcoming component 
discrimination trials, either through verbal communication 
from the experimenter or through previous experience with 
the task, this selective responding would be the most 
appropriate response pattern for the complex discrimination. 
It is only when the component discrimination task is 
introduced that this mode of responding no longer 
produces maximum reinforcement. 
Consequently, by employing a two-stage complex-
component discrimination task,the subject, by adopting this 
efficient selective responding strategy during complex 
discrimination presentations, may actually have been 
pre-trained to respond overselectively. A recent 
article by Edwards, Shigley and Edwards (1976) provided 
support for this speculation. Using an alternate 
procedure to the complex-component discrimination method, 
a nine year-old autistic boy was trained on a bidimensional 
discrimination task without demonstrating stimulus 
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overselectivity
 # 
The results of the present investigation have 
provided encouraging evidence that the apparent pheomenon 
of stimulus overselectivity is not an enduring character-
istic of autistic children. The demonstration of a 
transfer of learning over a series of bidimensional 
discrimination tasks indicates that the concept of 
overselectivity has been overgeneralized in an attempt 
to account for a number of behavioral deficits exhibited 
by these children. 
Further research in this area is needed, not to 
determine whether stimulus overselectivity exists, 
but rather under what conditions overselectivity can be 
avoided and by what methods can the autistic child be 
trained to respond to environmental demands in a more 
adaptive manner. By training these children to respond 
to both the viusal and auditory components of speech, 
for example, a more efficient language training programme 
could be developed. Perhaps a greater proportion of 
the research in the area of autism should begin to examine 
what methods can be employed to enhance behavioral 
assets rather than concentrate almost exclusively on 
describing the deficits exhibited by autistic children. 
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Appendix A 
Table 1: Single-Factor Repeated Measures Analysis of 
Variance on the Autistic Children's Trials to 
Criterion Scores across all Tasks 
Table 2: Test for Trends on the Autistic Children's 
Trials to Criterion Scores across all Tasks 
Table 3: Autistic Subject's Proportion of Errors of 
Ommission and Commission in Audio and Visual 
Presentations across all Tasks 
Table 4: Randomized Block Factorial Analysis of Variance 
on the Total Proportion of Errors 
Table 5: Randomized Block Factorial Analysis of Variance 
on the Proportion of Errors of Ommission, and, 
the Newman-Keuls Test for Differences Among the 
Means 
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Table 1 
Single-Factor Reoeated Measures Analysis of Variance 
on the Autistic Children's Trials to Criterion Scores 
across all Tasks 
Source SS df MS F 
Tasks 32.667 3 10.899 3.67 
Residuals 17.833 6 2.972 
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Table 2 
Test for Trends on the Autistic Children's 
Trials to Criterion Scores across all Tasks 
Source of Variation SS df MS 
Linear Trend 
Deviation from Linear 
Quadratic Trend 
Deviation *rora Quadratic 
Cubic Trend 
Deviation from Cubic 
24.067 
26.433 
8.333 
42.167 
.267 
50.233 
1 
8 
1 
7 
1 
6 
24.067 
3.304 
8.333 
6.024 
.267 
8.372 
*P<.05 
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Table 3 
Autistic Subject's Proportion of Errors 
o* Ommission and Commission in Audio and Visual 
Presentations across all Tasks 
Task 
Subject #1 
Ommission 
Commission 
Total 
Subject #2 
Ommission 
Commission 
Total 
Subject #3 
Ommission 
Commission 
Total 
Subject #1 
Ommission 
Commission 
Total 
Subject #2 
Ommission 
Commission 
Total 
Subject #3 
Ommission 
Commission 
Total 
1 
Aurdio 
.133 
.588 
.375 
.444 
.500 
.469 
.368 
.000 
.259 
Visual 
.000 
.294 
.151 
.077 
.111 
.091 
.300 
.000 
.200 
2 
Presentations 
.111 
.444 
.272 
.200 
.000 
.111 
.308 
.000 
.173 
Presentations 
.000 
.429 
.176 
.000 
.250 
.111 
.250 
.500 
.333 
3 
-
.000 
.200 
.091 
.000 
.000 
.000 
.000 
.000 
.000 
.143 
.250 
.181 
.000 
.429 
.188 
.000 
.250 
.111 
4 
.000 
.000 
.000 
.182 
.429 
.278 
.250 
.000 
.167 
.000 
.000 
.000 
.000 
.300 
.150 
.222 
.000 
.142-
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Table 4 
Randomized Block Factorial Analysis of Variance 
on the Total Proportion of Errors 
Source SS df MS F 
Task 
Mode of P resentation 
Task x Mode 
Subjects 
Residual 
Total 
.097 
.006 
.097 
.002 
.129 
.330 
3 
1 
3 
2 
14 
23 
.032 
.006 
.032 
.001 
.009 
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Table 5 
Randomized Block Factorial Analysis of Variance 
on the Proportion of Errors of Ommission 
Source SS d* MS F 
Task 
Mode of Presentat 
Task x Mode 
Subjects 
Residual 
Total 
ion 
.120 
.042 
.045 
.109 
.133 
.449 
3 
1 
• 
3 
2 
14 
23 
.040 
.042 
.015 
.055 
.010 
*p<.05 
Newman-Keuls Tes t for Di f fe rences 
Among the Mean Propor t ion of E r r o r s of Ommission 
Task #3 
Task #4 
Task #2 
Task #1 
Task #3 
.024 
Task #4 
.109 
.085 
Task #2 
.145 
.121 
.036 
Task #1 
.221 
.197* 
.112 
.076 
• 
*p<.05 
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Appendix B 
Block by Block Graphic Analyses of the Percent 
of Correct Responses to Audio, Visual and Complex 
Presentations for all Subjects across all Tasks 
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Subject #3 (Normal Groun) 
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Subject #1 (Autistic Group) 
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Subject #2 (Autistic Group) 
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Subject #3 (Autistic Group) 
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Subject #4 (Autistic Group) 
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Appendix C 
Brief Assessment Histories of the Autistic 
Subjects 
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Brief Assessment Histories of the Autistic 
Subjects 
Subject #1. Born September 14, 1966. First diagnosed 
at age 6 years and 6 months as severly 
retarded. Diagnosis upon entry into 
institution at age 7 years; autistic. 
Behaviors include repetitive dropping of 
objects, inappropriate shrieking, cupping 
hands over ears and barking, head banging, 
tearing of bedsheets, clothing etc. Has 
no speech. 
Subject #2. Born May 25, 1960. First diagnosed as a 
result of parents concern of deaf and 
muteness as 'developmentally retarded1. 
Diagnosis upon entry into institution 
at age 4 years and 8 months; autistic. 
Behaviors included rolling head from side 
to side and twirling and flapping of 
fingers. Can say a few words however, 
but appears deaf to some commands. 
Subject #3. Born July 28, 1960. Diagnosed as autistic 
at age 3 years. Has be institutionalized 
in 6 different placements since his first 
admission in 196 3. Behaviors include 
masterbation, flapping hands, inappropriate 
manipulation of objects and inappropriate 
affect. Displays self-destructive tantrums 
and is presently on medication for siezures. 
Subject #4. Born December 9, 1964. First diagnosed 
at age 2 years and 10 months as "mentally 
retardation, other, due to uncertain 
cause with the functional reaction alone 
manifest". Diagnosed at age 4 years and 
5 months, upon entry into institution, 
as autistic. Behaviors include twirling 
objects, repetitive manipulations., twirling 
fingers, head banging and inappropriate 
shrieking. Has no speech. 
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Appendix D 
Rav; Data 
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Subject #1 (Normal ^roup) 
# of Positive 
Presentations 
Block #1 
Audio 2 
Visual 2 
Complex 1 
Block #2 
Audio 2 
Visual 2 
Complex 1 
# of 
Errors 
Task 
0 
0 
0 
0 
0 
0 
#1 
# of Negative 
Presentations 
2 
2 
1 
2 
2 
1 
# of 
Errors 
0 
0 
0 
0 
0 
0 
Task #2 
Block #1 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
2 
2 
1 
2 
2 
1 
0 
0 
0 
0 
0 
0 
2 
2 
1 
2 
2 
1 
0 
0 
0 
0 
0 
0 
Task #4 
0 
0 
1 
2 
2 
1 
2 
2 
1 
1 
2 
2 
0 
0 
0 
0 
0 
0 
Task #3 
Block #1 
Audio 2 0 
Visual 2 0 
Complex 1 1 0 
Block #2 
Audio 2 0 
Visual 2 0 
Complex 1 1 0 
Block #1 
Audio 2 1 0 
Visual 1 0 
Complex 2 2 1 
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Subject #1 (cont.) 
# of Positive # of f of Negative # of 
Presentations Errors Presentations Errors 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #3 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
73 
Subject #2 (Normal Hroup) 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Task #1 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #2 
Block #1 
Audxo 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #3 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #4 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Comnlex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
74 
Subject #3 (Normal Group) 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Task #1 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #2 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #3 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #4 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
75 
Subject #4 (Normal Group) 
# of Positive # of ff of Negative # of 
Presentations Errors Presentations Errors 
Task #1 
Block #1 
Audio 2 0 1 0 
Visual 1 0 2 0 
Complex 2 1 2 1 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #3 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #2 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #3 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #4 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Comnlex 1 0 1 0 
76 
Subject #4 (cont.) 
# O-F Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Block #2 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
77 
Subject #1 (Autistic Group) 
# of negative # of 
Presentations Errors 
Block #1 
Audio 2 1 2 2 
Visual 2 0 2 2 
Complex 1 0 1 0 
Block #2 
Audio 2 1 2 1 
Visual 1 0 3 0 
Complex 2 0 2 0 
Block #3 
Audio 1 0 3 3 
Visual 2 0 2 1 
Complex 2 0 2 0 
Block #4 
Audio 3 0 1 1 
Visual 3 0 2 2 
Complex 1 0 0 0 
Block #5 
Audio 2 0 2 0 
Visual 2 0 3 0 
Complex 0 0 1 0 
Block #6 
Audio 2 0 2 2 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #7 
Audio 2 0 3 0 
Visual 2 0 1 0 
Complex 1 0 1 0 
Block #8 
Audio 1 0 2 1 
Visual 2 0 2 0 
Complex 2 0 1 0 
# o* Positive 
Presentations 
# 
E: 
of 
rrors 
Task #1 
 
 
0 
0 
0 
78 
Subject #1 (cont.) 
Block #1 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
Audio 
Visual 
Complex 
Block #6 
2 
3 
0 
1 
1 
3 
2 
0 
3 
1 
1 
3 
1 
2 
2 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Task #2 
1 
2 
0 
1 
0 
0 
0 
0 
3 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
1 
2 
1 
2 
1 
1 
3 
1 
0 
4 
1 
1 
3 
2 
2 
0 
Task #3 
2 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
Audio 2 0 
Visual 3 0 
Complex 1 0 
Block #1 
Audio 2 0 1 0 
Visual 2 1 1 0 
Complex 1 1 3 1 
Block #2 
Audio 2 0 2 1 
Visual 2 0 1 0 
Complex 1 0 2 0 
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Subject #1 (cont.) 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Block #3 
Audio 2 0 2 0 
Visual 3 0 2 1 
Complex 0 0 1 0 
Task #4 
Block #1 
Audio 3 0 1 0 
Visual 2 0 2 0 
Complex 0 0 2 0 
 
 
0 
0 
0 
0 
1 
 
2 
2 
2 
1 
Block #2 
Audio 2 0 
Visual 2 0 
Complex 1 1 0 
80 
Subject #2 (Autistic Group) 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Block #1 Task #1 
2 1 1 
0 1 0 
0 2 0 
2 2 2 
1 1 0 
0 1 0 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
Visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
Audio 
Visual 
Complex 
Block #6 
Audio 
Visual 
Complex 
Block #7 
3 
2 
1 
3 
2 
1 
3 
2 
0 
3 
1 
1 
2 
2 
1 
2 
2 
1 
2 2 1 
0 1 0 
0 2 0 
1 2 1 
0 2 1 
0 1 0 
0 3 2 
0 1 0 
0 1 0 
1 2 0 
0 1 0 
0 2 0 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Task #2 
Block #1 
Audio 3 1 2 0 
Visual 3 0 1 0 
Complex 0 0 1 0 
Block #2 
Audio 2 0 2 0 
Visual 2 0 3 1 
Complex 1 0 0 0 
8l 
Subject #2 (cont.) 
Block #1 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
Visual 
Complex 
Block $4 
Audio 
Visual 
Complex 
# of Positive 
Presentations 
1 
3 
1 
2 
2 
1 
3 
2 
1 
3 
2 
1 
# of 
Errors 
Task #3 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
Block #1 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
Visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
3 
2 
1 
2 
2 
1 
2 
1 
2 
2 
3 
0 
# of Negative # of 
Presentations Errors 
2 0 
2 2 
Task #4 
1 0 
1 0 
2 0 
1 0 
1 0 
1 1 
2 0 
1 0 
2 0 
1 0 
Audio 2 
Visual 2 
Comolex 1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
2 
1 
1 
3 
2 
2 
1 
1 
3 
1 
2 
3 
0 
1 
0 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
0 
1 
0 
82 
Subject #3 (Autistic ^roup) 
Block #1 
Audio 
visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
Visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
Audio 
Visual 
Complex 
Block #6 
Audio 
Visual 
Complex 
Block #7 
4 
3 
0 
4 
3 
0 
1 
3 
1 
2 
3 
0 
3 
2 
1 
1 
4 
0 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Task #1 
3 1 0 
2 0 0 
0 2 0 
2 1 0 
2 2 0 
0 0 0 
Block #1 
Audio 2 
Visual 3 
Complex 1 
Block #2 
Audio 2 
Visual 3 
Complex 1 
0 1 0 
1 1 0 
0 3 0 
0 1 0 
1 2 1 
0 2 0 
1 1 0 
0 1 0 
1 2 0 
0 2 0 
1 2 0 
0 1 0 
Audio 3 0 1 0 
Visual 3 0 2 0 
Complex 0 0 1 0 
Task #2 
1 
1 
0 
2 
1 
1 
2 
1 
1 
1 
1 
2 
0 
1 
0 
0 
0 
2 
83 
Subject #3 (cont.) 
Block #3 
# of Positive # of # of Neaative # of 
Presentations Errors Presentations Errors 
1 0 
1 0 
3 3 
2 0 
2 1 
0 0 
Audio 
Visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
Audio 
Visual 
Complex 
Block #6 
i 
3 
1 
3 
3 
0 
3 
2 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 
1 0 
1 1 
3 0 
Audio 2 0 3 0 
Visual 2 0 2 1 
Complex 1 0 0 0 
Task #3 
Block #1 
Audio 2 0 2 0 
Visual 2 0 2 0 
Complex 1 0 1 0 
Block #2 
0 
0 
0 
Task #4 
1 
1 
1 
1 
1 
1 
0 
0 
0 
1 
2 
2 
1 
1 
1 
3 
0 
1 
4 
2 
1 
2 
Audio 2   0 
V i s u a l 3   1 
Complex 0  1 0 
Block #1 
Audio 2 1 1 0 
Visual 2 1 1 0 
Complex 1 3 3 
Block #2 
Audio 2 0 0 
Visual 2 1 1 0 
Complex 1 4 1 
Block #3 
Audio 2 0 
Visual 2 1 0 
Complex 1 0 
84 
Subject #3 (cont,) 
# of Positive # of # of Negative # of 
Presentations Errors Presentations Errors 
Block #4 
Audio 2 0 1 0 
Visual 3 0 2 0 
Complex 0 0 2 1 
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Subject #4 (Autistic Group) 
# of Positive 
Presentations 
Block 
Audio 
Visual 
Complex 
Block #2 
Audio 
Visual 
Complex 
Block #3 
Audio 
visual 
Complex 
Block #4 
Audio 
Visual 
Complex 
Block #5 
Audio 
Visual 
Complex 
Block #6 
Audio 
Visual 
Comnlex 
Block #7 
Audio 
visual 
Complex 
Block #8 
2 
3 
0 
2 
3 
1 
1 
1 
3 
3 
2 
0 
3 
1 
1 
2 
5 
0 
2 
3 
0 
Audio 1 
visual 2 
Complex 2 
# of 
Errors 
Task 
0 
3 
0 
1 
2 
0 
0 
0 
0 
2 
1 
0 
2 
1 
1 
0 
4 
0 
0 
1 
0 
1 
2 
2 
#1 
# of Negativ 
Presentation 
1 
1 
3 
0 
1 
3 
1 
1 
3 
1 
1 
3 
1 
2 
2 
1 
1 
1 
2 
2 
1 
1 
0 
4 
86 
Subject #4 (cont.) 
# of Positive 
Presentations 
Block #9 
Audio 
Visual 
Complex 
Block #10 
Audio 
Visual 
Complex 
Block #11 
Audio 
Visual 
Complex 
Block #12 
Audio 
Visual 
Complex 
Block #13 
Audio 
Visual 
Complex 
Block #14 
Audio 
Visual 
Complex 
Block #15 
Audio 
visual 
Complex 
Block # 16 
Audio 
Visual 
Complex 
Block #17 
1 
3 
1 
2 
2 
1 
4 
3 
1 
1 
2 
3 
3 
2 
1 
4 
1 
2 
2 
4 
2 
3 
3 
1 
Audio 3 
Visual 3 
Complex 0 
# of 
Errors 
1 
2 
0 
1 
2 
1 
4 
3 
1 
0 
2 
0 
2 
2 
0 
4 
o 
1 
1 
4 
0 
2 
2 
0 
3 
1 
0 
# of Hega 
Presentat 
0 
2 
3 
0 
0 
4 
0 
0 
2 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
0 
1 
2 
1 
0 
1 
1 
2 
tive 
ions 
# of 
Errors 
0 
0 
0 
0 
0 
4 
0 
0 
2 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
87 
Subject #4 (cont.) 
# of Positive # of # of Neaative # o 
Presentations Errors Presentations Err 
Block #18 
Audio 
Visual 
Complex 
Block #19 
7uidio 
Visual 
Complex 
Block #20 
Audio 
Visual 
Complex 
Block #21 
Audio 
Visual 
Complex 
Block #22 
Audio 
Visual 
Complex 
Block #2 3 
Audio 
Visual 
Complex 
Block #24 
Audio 
Visual 
Complex 
Block #25 
Audio 
Visual 
Complex 
Block #26 
Audio 
Visual 
Complex 
3 
3 
0 
1 
2 
2 
3 
3 
0 
3 
3 
0 
2 
2 
4 
3 
3 
0 
2 
2 
2 
2 
2 
2 
2 
2 
1 
3 
3 
0 
0 
2 
0 
3 
3 
0 
2 
1 
0 
1 
1 
2 
3 
1 
0 
1 
2 
2 
1 
2 
2 
1 
0 
1 
2 
1 
1 
1 
1 
3 
2 
2 
0 
2 
1 
1 
0 
0 
2 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 
2 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
88 
Subject #4 (cont,) 
Block #27 
Audio 
Visual 
Complex 
Block #28 
Audio 
Visual 
Complex 
Block #29 
Audio 
Visual 
Complex 
Block #30 
Audio 
Visual 
Complex 
Block #31 
Audio 
Visual 
Complex 
Block #32 
Audio 
Visual 
Conrolex 
Block #33 
Audio 
Visual 
Complex 
Block #34 
Audio 
Visual 
Complex 
Block #35 
Audio 
Visual 
Complex 
# of Positive 
Presentations 
3 
3 
0 
2 
3 
0 
2 
3 
0 
2 
2 
1 
3 
2 
0 
1 
1 
3 
2 
2 
1 
1 
3 
1 
3 
3 
0 
# of 
Errors 
1 
3 
0 
2 
1 
0 
1 
1 
0 
1 
1 
0 
1 
1 
0 
0 
0 
1 
1 
0 
0 
1 
1 
1 
2 
0 
0 
# of Negative # of 
Presentations Errors 
1 0 
2 0 
1 0 
2 1 
2 0 
1 0 
2 0 
3 1 
0 0 
2 0 
2 1 
1 0 
2 1 
2 0 
1 0 
3 3 
1 1 
1 1 
3 0 
1 0 
1 0 
2 1 
1 0 
2 1 
2 1 
1 0 
1 0 
89 
Subject #4 ( 
Block #36 
Audio 
Visual 
Complex 
Block #37 
Audio 
Visual 
Complex 
Block #38 
Audio 
Visual 
Complex 
Block #39 
Audio 
Visual 
Complex 
Block #40 
Audio 
Visual 
Complex 
Block #41 
Audio 
Visual 
Complex 
Block #42 
Audio 
Visual 
Complex 
Block #4 3 
Audio V 
Visual N 
Complex 
Block #44 
Audio 
Visual 
Complex 
# of Positive 
Presentations 
2 
3 
0 
4 
2 
0 
2 
3 
1 
3 
2 
0 
1 
1 
4 
0 
0 
5 
1 
1 
5 
2 
3 
0 
3 
3 
0 
# of 
Errors 
0 
2 
0 
4 
1 
0 
1 
1 
0 
2 
1 
0 
0 
0 
4 
0 
0 
3 
0 
0 
3 
1 
1 
0 
2 
2 
0 
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Subject #4 (cont.) 
# of Positive 
Presentations 
Block #45 
Audio 
Visual 
Complex 
Block #46 
Audio 
Visual 
Complex 
Block #4 7 
Audio 
Visual 
Complex 
Block #4 8 
Audio 
Visual 
Complex 
Block #49 
Audio 
Visual 
Complex 
Block #50 
3 
2 
0 
2 
2 
1 
2 
2 
1 
4 
2 
1 
2 
2 
2 
Audio 1 
Visual 0 
Complex 4 
# of 
Errors 
2 
1 
0 
1 
1 
1 
1 
1 
0 
4 
2 
0 
1 
1 
1 
0 
0 
2 
# of Negative 
Presentations 
2 
2 
1 
3 
1 
1 
3 
2 
0 
1 
1 
1 
1 
0 
3 
0 
1 
4 
# of 
Errors 
0 
0 
0 
1 
0 
0 
2 
2 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
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